The exchange of cognate TATA boxes results in a corresponding change in the strength of two HSV-1 early promoters.
Previous analysis of two Herpes Simplex Virus Type-1 (HSV-1) promoters controlling expression of mRNA encoding early genes (U(L)37 and U(L)50) showed that the U(L)50 (dUTPase) promoter is at least 6-fold stronger both in its normal genomic location and in the non-essential gC locus. In the present report we demonstrate that the TATA element of either promoter is the major determinant of promoter strength. When the U(L)37 TATA element (CGTATAAC) was mutated with two base changes to the U(L)50 TATA sequence (CATAAAAC) in recombinant viruses, the activity of the U(L)37 promoter was increased to that of the U(L)50 promoter. Conversely, when the U(L)50 TATA element was changed to that of the U(L)37 promoter, U(L)50 promoter activity was reduced to the level of the U(L)37 promoter. In addition, we investigated the spacing of the TATA box with respect to upstream promoter elements. We found that re-positioning the U(L)37 TATA box to a location equivalent to that of the U(L)50 promoter relative to the transcript start site; i.e. three bases upstream of its cognate location, significantly diminished activity. Substitution of the U(L)50 TATA box at the new position could only partially restore promoter activity. Thus, we also conclude that the spacing of TATA elements vis-à-vis upstream promoter elements is also a critical determinant of promoter strength.